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CONTRIBUTIONS FROM THE GRAY HERBARIUM OF HARVARD 
UNIVERSITY, NEW SERIES. — No. XXX. 

A REVISION OF THE GENUS ZEXMENIA. . 
By W. W. Jones. 

Presented April 12, 1905. Received May S, 1905. 

The genus Zexmenia, belonging to the helianthoid Gomposilae and re- 
stricted to tropical and subtropical America, was originally described by 
La Llave and Lexarza 1 in 1824 and founded upon a single Mexican 
species, Z. serrata. The name Zexmenia was not taken up by De 
Candolle in his Prodromus, nor by his immediate successors in cosmo- 
politan classification, as, for instance, Endlicher (Gen.' PI. 1838) and 
Steudel (Nomencl. Bot. 1840). This neglect was doubtless due to the 
fact that La Llave's plant had not been rediscovered and the type, even 
if preserved, had not been seen by any of these authors. It is probable 
from a reference by D. Don 2 that La Llave sent him a specimen of his 
Z. serrata, but even if that were the case, it was probably deposited in the 
great Lambert Herbarium, which was sold in sections, and it would now 
be difficult if not impossible to trace the specimen in question. 

In the Prodromus, v. 610, De Candolle described under the name 
Lipochaeta a genus of nine species, five of which came from the Sand- 
wich Islands and the remaining four from Mexico, La Llave's Zexmenia 
serrata being added as doubtfully belonging to this genus. 

In 1852 Gray 8 restored the name Zexmenia, not only for its still un- 
known type, but for Lipochaeta strigosa, DC, and several of his own new 
species. Gray states that these are not congeneric with De Candolle's 
Hawaiian species, to which, in his opinion, the name Lipochaeta should be 
restricted. He also refers Lasianthaea helianthoides, DC. to Zexmenia 
and makes it the basis of the sectional group Lasianthaea, later taken up 
by Bentham and Hooker, f. Gray, however, did not transfer specifically 
the five American species of Lipochaeta to Zexmenia, but this was done 

1 Nov. Veg. Desc. fasc. i. 13. <* Trans. Linn. Soc. xvi. 170. 

8 PI. Wright, i. 113. 
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later by C. H. Schultz. 1 In 1858 Mueller 2 collated briefly nine species 
of Zexmenia, not including those previously referred to Lipochaela. 

At the time of Bentham and Hooker's Genera Plantarum Zexmenia 
had been extended to include about twenty-five species, and was divided 
into three sections : Wedelioides, Lipochaeta, and Lasianthaea. In the 
present treatment the achenial characters alone have been made the basis 
of the sectional division, and it has seemed undesirable to maintain Lipo- 
chaeta and Lasianthaea as sections of the genus, for their species are 
often so nearly alike habitally that it is difficult to distinguish them, 
and in respect to the achenial characters these two sections form a very 
homogeneous group, which may be very fitly regarded as Zexmenia proper 
as by Hoffmann 8 {Euzexmenia) . In this portion of the genus the achenes 
are all strongly angled, triangular in the ray-flowers, and much flattened 
(except in Z. Salvinii) in the disk-flowers. True wings (developing 
after anthesis) are never present, but the angles are often produced into 
wing-like longitudinally striate margins. The awns are generally longer 
in the disk-achenes than in the ray-achenes. In the former they 
frequently exceed the length of the body of the achene, although they 
are sometimes quite short. On the ray-achenes they are sometimes re- 
duced to short stoutish teeth. When the intermediate pappus scales (squa- 
mellae) are developed to the length of 1 mm. they are always united to 
form a small cup or short tube at the summit of the achene. The entire 
pappus is continuous with the margins of the achene, there being no con- 
striction or pappus-disk at the summit, as will be found in Auchenocarpa, ' 
to be described later. The inflorescence is of a terminal cymose 
character, but often appears umbellate or fasciculate by a shortening of 
the internodes. In a few species peduncles arise from several of the 
upper nodes. This section includes about twenty-five species. 

The § Wedelioides, proposed by Bentham and Hooker, f. 4 was used by 
its authors to iuclude an obvious mixture of plants not very nearly re- 
lated. The name was probably suggested by the Wedelia-like habit of 
such species as Z. reticulata, Z. caracasana, and Z. helianthoides, Benth. 
& Hook, f., which can no longer be referred to Zexmenia. Wedelioides 
as a section of Zexmenia would, therefore, better be abandoned. The 
portion of the § Wedelioides, Benth. & Hook, f., which it seems best to 
retain in Zexmenia, together with several more recently described species, 

i Sch. Bip. in Seem. Bot. Voy. Herald, 305-306. 

2 Mueller in Walp. Ann. v. 225-226. 

» Hoffm. in Engl. & Prantl. Nat. Pflanzenf. iv. Ab. 5, 238. 

* Gen. ii. 373 (1873). 
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may well be called § Auchenocarpa, a name which indicates the achenial 
character common to all these species, namely, a more or less marked 
constriction of the achene near its summit, forming a sort of neck, which, 
separates the insertion of the pappus from the body of the achene. The 
awns in this section. are generally fragile and pubescent. Squamellae 
are present in most of the species but are usually quite distinct. The 
body of the achene varies in the different species from the type found in 
§ Euzexmenia on the one hand to 4-angled in the ray-flowers and 3- ' 
angled in the disk-flowers, or somewhat rounded iu both. In none of the 
species of § Auchenocarpa do we find the rather dense inflorescence of 
many species of § Euzexmenia, the heads being commonly solitary on 
long leafy stems, or in few-headed cymes or more rarely somewhat 
corymbose. 

So far as known Zexmenia is strictly a New "World genus and is con- 
fined to the tropical and subtropical regions of the mainland. Three 
species are found in the southwestern part of the United States and four 
in South America. The greater number, however, are confined to 
Mexico and Central America. 

This revision has been prepared at the Gray Herbarium, under the 
direction of Dr. B. L. Robinson, where it has been possible to study 
what is probably the largest collection of this particular group. The 
material examined, however, has also included that of the United States 
National Museum, the herbarium of Mr. John Donnell Smith, and of 
the Missouri Botanical Garden. Acknowledgment is due to Mr. F. V. 
Coville and Dr. J. N. Rose of the National Museum, Mr. Smith of 
Baltimore, and Professor Trelease of the Missouri Botanical Garden, for 
their obliging loan of these specimens. Through the kindness of Sir 
W. T. Thiselton Dyer and Mr. W. Botting Hemsley of the Royal 
Gardens at Kew, and Mr. Casimir de Candolle of Geneva in sending 
type-material and tracings, several species have been identified which 
would otherwise have remained indefinite. Special thanks are due to 
Dr. B. L. Robinson, Dr. J. M. Greenman, and Miss Mary A. Day for 
their assistance in the preparation of the paper, the revision of the manu- 
script, and the proof-reading. 

§ 1. EUZEXMENIA. Perennial herbs or shrubs, with simple or 
branching stems, generally pubescent: leaves all opposite, more or less 
serrate, short-petioled or sessile : peduncles solitary or the heads corym- 
bose or borne in umbelliform clusters ; heads never more than 2 cm. long ; 
involucre subglobose, campanulate, or short-cylindric, the scales 1-5- 
seriate: ligules usually conspicuous, yellow (except in Z. zinnioides) ; 

VOL. XLI. — 10 
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disk-corollas mostly exceeding the involucre, numerous : achenes smooth 
(i. e. not warty), glabrous or glabrate, from fusiform to cuneate, those of 
the ray-flowers 3-angled and 3-awned, of the disk-flowers strongly 
flattened, 2-awned (iu Z. aurea generally 3-awned and somewhat 3- 
angled) ; body of the achene 3 to 6 mm. long, I to 2.5 mm. wide, the 
angles never definitely winged but in several species produced into thin 
longitudinally striate margins ; pappus of 2 to 3 short tooth-like or longer 
rigid awns continuous with the edges of the achene, a series of very short 
intermediate squamellae often present. 

* Intermediate scales (squamellae) of the pappus on the disk-achenes at least 
0.5 mm. long. 

+- Involucral bracts in 2 series. 

** Involucral bracts recurred at tip. 

1. Z. serrata, La Llave. Shrub, 4 m. or more high, pubescent, 
much-branched : leaves lanceolate, serrate, petiolate, stellate-pubescent 
on both sides: heads corymbose ; involucre of 10 to 12 ovate recurved 
scales: ligules 10 to 12, ovate, emarginate. — Nov. Veg. Descript. 13 
(1824); Hemsl. Biol. Cent.-Am. Bot. ii. 174. Lipochaeta? serrata, 
DC. Prodr. v. 611 (1836). — Southern Mexico. Type collected by 
La Llave at San Jose" del Corral. No specimens examined, the above 
description compiled. 

** +* Involucral bracts not recurved. 

2. Z. monocephala, Sch. Bip. Shrub: leaves ovate-lanceolate, 2 to 
10 cm. long, 0.5 to 5 cm. wide, acuminate at the apex, rounded or 
somewhat acuminate at the base, serrate, scabrous above, very sparsely 
strigillose beneath ; petioles 5 to 13 mm. long, very villous on the upper 
side : peduncles solitary, slender, monocephalous, shorter than the upper 
leaves; heads 15 mm. high; involucre campanulate, 10 to 15 mm. broad, 
the scales ovate, submembranaceous, about 2-seriate : ray-flowers 4 or 5: 
achenes margined ; squamellae well developed. — Sch. Bip. in Seemann, 
Bot. Voy. Herald, 306 (1852-57); Hemsl. Biol. Cent.-Am. Bot. ii. 
173. Lipochaeta monocephala, DC. Prodr. v. 610(1836). — Southern 
Mexico. State op Vera Cruz : Mirador, Sartorius. Of this rare and 
imperfectly known species I have seen only a tracing with a leaf and 
some immature achenes from the De Candollean Herbarium in Geneva. 

3. Z. scaberrima, Benth. & Hook. f. Shrub (?) : leaves short- 
petioled, ovate-lanceolate, acute at the apex, cuneate at the base, remotely 
serrulate, very scabrous on both sides, 5-nerved: heads in a lax corymb; 
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outer involucral bracts obtuse ; the inner acute : one awn of the ray- 
achenes about as long as the body of the achene ; squamellae very small. 
— Gen. ii. 373 (1873). Lipochaeta scaberrima, Benth. in Hook. Journ. 
Bot. ii. 43 (1840). — South America. No specimens seen. Type 
collected by Schomburgk in the Roraima Mountains of Guiana, 1840. 
A doubtful species. 

*- 4- Involucral bracts in 3 to 5 series. 
++ Awns of the disk -achenes as long as the body. 

4. Z. Seemannii, Gray. Shrub, usually much-branched : leaves linear- 
oblong to oblong-lanceolate, 2 to 10 cm. long, 7 to 15 mm. wide, acute 
to rounded at the apex, acute or acuminate at the base, subentire, shin- 
ing, hispid-scabrous above, glabrate beneath; petioles 3 to 10 mm. long: 
peduncles commonly fascicled or cymose in umbelliform clusters in the 
upper axils, 3 to 13 mm. long ; heads about 15 mm. high ; involucre 
cylindrical, 5 to 8 mm. broad ; the involucral bracts about 5-seriate, lax 
at the apex and variously toothed, the outer series very short ; -the inner 
much longer: ligules 6 to 8, about 1 cm. long: margined angles of the 
achenes very prominent and confluent with the awns ; body of the disk- 
achenes 4 mm. long, 1.5 mm. wide ; squamellae about 1 mm. long, more 
or less united. — PL Wright, i. 114 (1852); Hemsl. Biol. Cent.-Am. 
Bot. ii. 174. — Northern Mexico. Specimens examined, — Cerro de 
Pinal, Seemann, no. 1476 (type, in herb. Gray). Sinaloa : Sierra de 
Choix, Goldman, no. 249. Tepic : Palmer, no. 1857, coll. of 1892. 

5. Z. helianthoides, Gray. Shrub or lignescent herb, 6 to 9 dm. 
high ; branches stout: leaves 2 to 10 cm. long, ovate, subcordate, serrate 
or subentire, reticulate-veiny, above warty-strigillose, beneath velvety- 
villous; petioles less than 1 cm. in length: peduncles 1 to 3 cm. long, 
very stout, fascicled or occasionally solitary at the ends of the branches; 
heads about 2 cm. long ; involucre 10 to 15 mm. broad, its bracts about 
4-seriate, ovate, appressed, entire, rounded at the apex, the outer series 
considerably shorter than the inner: ligules 8 to 16, rather small; disk- 
corollas long and slender, much exceeding the involucre : achenes 4 to 
6 mm. long, with margined angles much developed and confluent with the 
awns, these at least in the disk-achenes longer than the body of the 
achene. — PL "Wright, i. 113 (1852); Hemsl. Biol. Cent- Am. Bot. ii. 
172; Seh. Bip. in Seemann, Bot. Voy. Herald, 305. Z. ovata, Benth. 
& Hook. f. Gen. ii. 373 (1873). Lasianthus helianthoides, Zucc. in 
Herb. Acad. Monac. according to Gray, 1. c. Lasianthaea helianthoides, 
DC. Prodr. v. 608 (1836). Tithonia ovata, Hook. Bot. Mag. t. 3901 
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(1842). — Southern Mexico. Specimens examined, — Morelos : near 
Cuernavaca, 1520 m. alt., Pringle, no. 6225; Ghiesbreght, no. 379 (type, 
in herb. Gray). 

++ -w- Awns of the disk-achenes usually about half as long as the body. 

6. Z. Greggii, Gray. Shrub or lignescent herb, 2 to 3 m. high : 
leaves large on the lower part of the stem, 1.5 dm. long, 8 cm. wide, 
smaller above, sessile or nearly so, ovate to lanceolate, serrate, obtuse to 
acuminate, cordate or subcordate, reticulate-veiny, scabrous : peduncles 
2 to 25 cm. long, stout, naked or bearing 1 or 2 scale-like bractlets ; heads 
about 15 mm. high; involucre 1.5 to 2.5 cm. broad, its bracts 3-seriate, 
ovate or lanceolate, the outer attenuate, appressed, several-nerved, the 
inner rounded and chartaceous at the summit : ligules rather small, com- 
monly not exceeding the disk ; disk-corollas with long slender tubes, gener- 
ally surpassing the involucre : achenes 5 to 6 mm. long, narrowly fusiform, 
the angles only slightly margined ; squamellae about 1 mm. in length. 

— PL Wright, i. 113 (1852) ; Hemsl. Biol. Cent.- Am. Bot. ii. 172. — 
Southern Mexico. Specimens examined, — Jalisco: near Guadalajara, 
Pringle, no. 1769 ; Tequila, Palmer, no. 356, coll. of 1886 ; between the 
city of Mexico and Mazatlan, Gregg, no. 1003 (type, in herb. Gray). 

# * Squamellae minute (less than 0.5 mm. long or entirely wanting). 

+- Heads few, in terminal 3-headed cymes or solitary (in Z. fruticosa, the pe- 
duncles commonly in several of the upper axils). 

** Herbs, 3 to 9 dm. high, from tuberiform roots or thickened lignescent base. 

= Peduncles very long, usually not less than 1 dm. in length. 

7. Z. podocephala, Gray. Herbaceous, 6 to 9 dm. high, somewhat 
branched from a lignescent base ; roots much thickened, fusiform ; stems 
spreading-hirsute, bearing about 5 pairs of leaves and 1 to 3 long-pedun- 
cled heads : leaves subsessile, ovate-oblong to oblong-lanceolate, acute at 
the apex, subcordate, rounded or abruptly narrowed to a subcuneate base, 
serrate, 6 to 8 cm. long, 15 to 32 mm. wide, coarsely pubescent on both 
sides : heads ab >ut 1 cm. high ; involucre cylindrical or campanulate, about 
1 cm. broad, 2-seriate ; outer bracts oblong-ovate, subacute, hirsute : ray- 
flowers about 12 ; ligules 13 mm. long ; disk-corollas scarcely exceeding 
the involucre: achenes 3 mm. long, widest at or near the summit; awns 
shorter than the body, widened at the base, those of the ray-achenes 
usually reduced to strong teeth ; minute squamellae sometimes present. 

— Syn. Fl. i. pt. 2, 286 (1884); Rose, Contrib. U. S. Nat. Herb. i. 
103; Britton & Kearney, Trans. N. Y. Acad. Sci. xiv. 44. Verbesina 
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podocephala, Gray, PL "Wright, ii. 92 (1853) ; Rothrock in Wheeler, ■ 
Rep. 164; Torr. Bot. Mex. Bound. 92; Hemsl. Biol. Cent.- Am. Bot. ii. 
190. — Rocky hills of southwestern United States to Guatemala. Speci- 
mens examined, — Arizona : Chiricahua Mountains, Rothrock, no. 517 ; 
near Fort Huachuca, Wilcox, no. 319 ; Huachuca Mountains, Lemmon, 
no. 374 ; Santa Rita, Pringle, no. 57. Chihuahua : near the City, Prin- 
gle, no. 349; Colonia Garcia, Townsend fy Barbour, no. 219; in the 
southwestern part, Palmer, no. II, coll. of 1885. Sonora: Santa Cruz, 
Wright, no. 1239 (type, in herb. Gray); Alamos, Palmer, no. 362, coll. 
of 1890. 

8. Z. Palmeri, Greenman, n. sp. " Stem erect, 5 to 6 dm. high, ap- 
parently from a woody base, hirsute-pubescent : leaves showing a tendency 
to alternation, short-petioled, elliptical-lanceolate or oblong, 5 to 10 cm. 
in length, 2 to 4 cm. broad, acute or acuminate, serrate-dentate except 
toward the base, hirsute-hispid on both sides : heads 1 to 2 cm. high ; 
peduncles solitary, terminal and axillary, 1 to 2 dm. long, naked or 
sparingly bracteolate, appressed-pubescent ; involucre 3-seriate, the outer 
scales longer than the inner, lance-oblong, 12 to 18 mm. in length, acute 
or obtuse, externally hirsute-hispid : ray-flowers about 15 ; disk-flowers 
numerous : achenes narrowly margined on the inner side. — Southern 
Mexico. Specimens examined, — Jalisco: Rio Blanco, Palmer, no. 50, 
coll. of 1886 (type, in herb. Gray). The specimen here proposed as a 
new species was doubtfully referred by the late Dr. Sereno Watson to 
Z. podocephala, Gray, and its affinity certainly seems to be with that spe- 
cies ; but it is readily distinguished by the distinctly although shortly 
petiolate leaves, and by their lanceolate rather than ovate form." 

= = Peduncles less than 1 dm. long. 

a. Pappus of the disk-aehenes consisting of 2 short teeth connected by a shallow 
more or less continuous border (connate squamellae) : ligules purple. 

9. Z. Rosei, Greenman. Herbs, 3 to 4 dm. high ; roots several, 
fusiform-thickened ; stem terete, leafy chiefly below the middle, cov- 
ered by a dense spreading grayish villous pubescence, also finely and 
obscurely puberulent: leaves opposite, membranaceous, oblanceolate- 
oblong, acutish, short-petioled, subremotely serrate, scabrous-pubescent 
above with thick-based hairs, grayish tomentose and reticulate-veiny 
beneath, 6 to 16 cm. long, 2 to 5 cm. wide: inflorescence a rather con- 
tracted terminal cyme subtended by 1 or 2 pairs of large foliaceous 
bracts; heads 12 mm. high; involucre campanulate, 2-3-seriate; the 
outer scales subfoliaceous, oblanceolate, coarsely pubescent, obtusish: 
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ligules dark purple, 12 to 15 mm. long, a third as broad: achenes nar- 
rowly wing-margined ; pappus reduced to short teeth more or less united 
into a shallow cup. — Proc. Am. Acad. xl. 42 (1904) Western Mex- 
ico. Tepic : in the foot-hills of the Sierra Madre between Pedro Paulo 
and San Blacisto, Hose, no. 1987 (type, in herb. U. S. Nat. Mus. ; frag- 
ments and tracing in herb. Gray). 

b. Pappus of the disk-achenes consisting of 2 to 3 awns nearly as long as the 
body of the achene : ligules yellow. 

10. Z. atjrea, Benth. & Hook. f. Stem 1.5 to 3 dm. high, strict and 
simple or sparingly branched from the base, bearing 3 to 5 pairs of 
leaves, hirsute-pubescent, generally terminated by a 3-headed cyme: 
leaves ovate-oblong to elliptical or rhomboid-oval, dentate-serrate, rather 
densely pilose or hirsute along the veins beneath, densely strigose above : 
heads about 1 cm. high ; involucre campanulate, commonly 1 cm. broad ; 
outer bracts 5, ovate-oblong, densely hirsute: ray-flowers about 10; lig- 
ules bright yellow, considerably exceeding the disk ; disk-flowers numer- 
ous, their corollas tubular-funnel-shaped, the teeth papillose on the inner 
surface : disk-achenes 3 mm. long, somewhat 3-angled but strongly com- 
pressed, usually bearing 3 rigid awns no longer than the body of the 
achene ; awns of the ray-achenes none or reduced to 3 short teeth. — 
Gen. ii. 371 (1873) ; Hemsl. Biol. Cent.-Am. Bot. ii. 172. Verbesina 
aurea, DC. Prodr. v. 613 (1836). V. tuberosa, Klatt, Ann. Naturh. 
Hofmus. "Wien, ix. 361 (1894). Wedelia? aurea, D. Don, Bot. Mag. t. 
3384 (1835). — Prairies in Central Mexico. Specimens examined, — 
State of Mexico : Pringle, no. 3239. Jalisco : Henjuquilla, Rose, 
no. 2549. Mexico without precise locality, Schmitz, no. 248, and 
Schqffher, no. 56. 

11. Z. xylopoda, n. sp. Herb, with a small cluster of rather slender 
stems 3 to 6 dm. high, from a lignescent base : leaves 1 to 7 cm. long, 7 
to 25 mm. wide, ovate or spatulate to elliptic-linear, short-petioled or 
sessile, from cuneate to rounded at the base, generally acute at the apex, 
dentate-serrate to subentire, ciliate, sparingly pubescent or glabrous be- 
low, strigose above with bases of the hairs enlarged : peduncles from 1 
to 9 (generally about 5) cm. long, terminal and solitary or in cymes of 3, 
strictly glabrous; heads 10 to 15 mm. high; involucre 5 to 10 mm. 
broad, 3-seriate ; outer bracts ovate, attenuate, ciliate : ligules bright 
yellow, 1 to 1.5 cm. long, 5 mm. wide ; disk-corollas scarcely exceeding 
the involucre, with short proper tube, long funnel-shaped throat, and 
short somewhat fimbriate limb : disk-achenes 2 mm. broad, 5 mm. long, 
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2-awned, the awns shorter than the body ; ray-achenes somewhat mar- 
gined and the margins produced upward into 3 coarse teeth. — Mexico. 
Specimens examined, — Jalisco : Rio Blanco, Palmer, no. 757, coll. of 
1886 (type, in herb. Gray). This species has been confused with Z. 
aurea, but it is certainly quite distinct, being well marked by its thick- 
ened lignescent base, the shape and pubescence of its leaves, long and 
ciliated involucral scales, and large more or less margined ray-achenes. 

** *» Suffrutieose, fruticose, or arborescent 
= Rays purple. 

12. Z. zinnioides, Hemsl. Much-branched ; branches long, slender, 
scabrous-pubescent, ferrugineous : leaves sessile or shortly petioled, rigid, 
ovate-oblong, 5 to 9 cm. long, acute or obtuse, remotely serrulate or 
subentire, sparsely strigillose-pubeseent on both surfaces, shining above : 
peduncles 1.5 to 2.5 cm. long, commonly solitary, pubescent; heads 
about 1 cm. high ; involucre campanulate, usually 1 cm. broad ; bracts 
about 16, appearing somewhat decussate, scabrous, the outer rather 
broad, acute, the inner oblong or linear, glabrous, colored at the tip: 
ligules 10 to 12, purple, broadly oblong; disk-corollas purple, funnel- 
formed, papillose-hirsute on the limb : achenes margined ; awns about 
as long as the body, rigid. — Biol. Cent-Am. Bot. ii. 175 (1881). — 
Northern Mexico. Specimens examined, — A portion of the type, 
Seemann's no. 1464, collected on the Cerro de Pinal, and obligingly 
sent from herb. Kew. 

= = Rays yellow. 
a. Bracts unequal, in several series, the outer much the shortest. 
1. Scales of the involucre recurved at the tip. 

13. Z. squarrosa, Greenman, n. sp. " Shrub ; stems and branches 
appressed sericeous-pubescent, often copiously dotted with lenticels : 
leaves broadly ovate, 3 to 7 cm. long, 2 to 6 cm. wide, somewhat acu- 
minate, dentate, cuneate or rounded at the base, tuberculate-hispid above, 
paler and hirsute-pubescent on the prominently reticulated veins beneath, 
3-nerved from the base; petioles 0.5 to 1.5 cm. long: peduncles terminal, 
5 to 20 mm. long, eymosely arranged; heads 1 to 1.5 cm. high; invo- 
lucre cylindrical or slightly turbinate, 5-6-seriate ; bracts ovate to oblong, 
acute to rounded at the apex, conspicuously ciliate, the outermost shorter 
ones pubescent on the dorsal surface and with subfoliaceous squarrose 
tips: ray-flowers about 5, the ligules usually less than 1 cm. long, 
lemon-yellow; disk-flowers numerous, considerably exceeding the in- 
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volucre :' achenes 6 to 7 mm. long, narrowly margined on the inner edge ; 
squamellae minute or none. — Mexico. Specimens examined, — Guer- 
rero: mountains near Iguala, alt. 1230 m., Pringle, no. 8411 (type, in 
herb. Gray)." 

2. Scales of the involucre not recurved at the apex. 

14. Z. Ghiesbreghtii, Gray. Shrubby or arborescent: leaves 
ovate-lanceolate, acuminate, reticulate, submembranaceous, hirtellous- 
scabrous, subcordate: peduncles terminal, solitary or in cymes of 3, 
frequently thickened upward, several times longer than the upper leaves ; 
heads about 15 mm. high; involucre hemispherical, 1 to 2 cm. in diam- 
eter, 3-seriate ; outer bracts orbicular-ovate, appressed, considerably 
shorter than the others ; the inner long, narrower, membranaceous at the 
tip : ligules orange-yellow, only slightly exceeding the disk ; disk-flowers 
numerous, generally exceeding the involucre: achenes somewhat mar- 
gined, about 5 mm. long, 1 to 2 mm. wide ; awns, in the disk-achenes, 
more than half as long as the body, in the ray-achenes shorter ; squamellae 
minute. — PI. Wright, i. 113 (1852), as Ghiesbrechtii ; Hemsl. Biol. 
Cent- Am. Bot. ii. 172. — -Mexico. Specimens examined, — Without 
precise locality, Ghiesbreght, no. 385 (type, in herb. Gray). Colima. : 
Palmer, no. 1241, coll. of 1891. Guerrero: Acapulco, Palmer, no. 
491, coll. of 1895; between Juchitango and Omelepec, Nelson, no. 2312. 
Tepic : Palmer, Jan. 5 to Feb. 6, 1892. Some of these specimens have 
been distributed as Z. Greggii, a species which should be readily distin- 
guished by its prominent squamellae, very narrowly fusiform achenes, 
and sessile leaves. 

15. Z. macrocephala, Hemsl. Suffruticose or fruticose, densely 
pubescent above ; leaves firm, subsessile, lanceolate to elliptical, attenu- 
ate, serrate, short-pilose and more or less scabrous with tuberculate hairs 
above, strongly reticulate-veiny and densely hirsute beneath ; peduncles 
longer than the upper leaves, terminal, usually in cymes of 3 ; heads 1 
to 2 cm. high; involucre 10 to 15 mm. broad; bracts somewhat decus- 
sately arranged, ovate, from acute to rounded at the apex, outer pair 
quite small : achenes rather long and slender (as in Z. Greggii), those 
of the disk with slender awns less than half as long as the body, those of 
the ray with tooth-like awns ; squamellae none. — Biol. Cent.- Am. Bot. 
ii. 173 (1881). Lipochaeta macrocephala, Hook. & Am. Bot. Beech. 
Voy. 436. — Southern Mexico. Specimens examined, — Guerrero : 
Acapulco, Hinds, no. 1841 (a portion of the type material sent from 
herb. Kew). 
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6. Bracts of the involucre subequal or the outer longest, in few series. 
1. Outer bracts the longest, not foliaceous. 

16. Z. crocea, Gray. Much-branched shrub: leaves oblong-ovate, 
subcordate, acuminate, short-petiolate, serrulate, reticulate-veiny, scab- 
rous above, pilose beneath: peduncles often 12 cm. long, generally 
thickened upward, hirsute, terminal and solitary or in a cyme of 3 ; 
heads 1 to 2 cm. high ; involucre 10 to 15 mm. broad, 2-seriate ; outer 
bracts oblong-ovate to obovate or spatulate, acute or obtuse, strigose to 
densely hirsute, much longer than the inner : ligules orange-yellow, 
little or not at all exceeding the disk ; disk-corollas with long slender 
tubes : achenes of the ray-flowers usually with 1 long awn and 2 short 
teeth ; achenes of the disk-flowers about 5 mm. long, 1 to 2 mm. wide, 
their awns unequal and shorter than the body. — PI. Wright, i. 114 
(1852) ; Hemsl. Biol. Cent.- Am. Bot. ii. 172 ; Seemann, Bot. Voy. 
Herald, 305. Z. Stenantha, Hemsl. 1. c. 174 (1881). — Mexico. Spec- 
imens examined, — Morelos : near Cuernavaca, Pringle, no. 6187; 
near Yautepec, Pringle, no. 8701; Bourgeau, no. 1204: Oaxaca; 
Huajuapam, Nelson, no. 1978. 

17. Z. Salvinii, Hemsl. Shrub, diffusely branched, with large leaves 
and marked pubescence : leaves broadly-ovate, shortly petiolate, acute or 
acuminate, serrate, scabrous above, pilose beneath : peduncles about 1 to 
2 cm. long, pilose, bearing a few small bracteal leaves and a solitary 
head ; heads few, 10 to 15 mm. high ; involucre about 1 cm. broad ; 
bracts apparently decussate, the outer 4 strigose, ovate-oblong or spatu- 
late, brownish: ligules conspicuous, yellow, exceeding the disk and 
involucre : achenes of the ray-flowers 3-angled, with 3 stout awl-shaped 
awns, those of the disk-flowers 2-angled, cuneate, 4 mm. long, with 
2 awns. — Biol. Cent.- Am. Bot. ii. 173 (1881). — Central America. 
Specimens examined, — Guatemala : Santa Bosa, Heyde S; Lux, nos. 
3358 and 3797 of J. D. Smith's distrib. 

2. Outer bracts cf the involucre not longer than the inner. 

18. Z. fruticosa, Rose. Diffusely branched shrub : leaves lanceo- 
late or ovate, obtuse to subcordate at the base, acute or acuminate at the 
apex, serrate, scabrous above, hispid-pubescent beneath, sessile or shortly 
petioled : peduncles slender, 2 to 4 cm. long, somewhat exceeding the 
upper leaves, chiefly terminal, solitary or in cymes of 3 ; heads about 
1 cm. high ; involucre campanulate, 2-3-seriate, 5 to 7 mm. broad ; outer 
bracts lax, ovate or lanceolate, hispid, ciliate, acute, somewhat shorter 
than the inner : ray-flowers 5 to 10 ; ligules lemon-yellow, surpassing 
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the disk ; disk-corollas considerably longer than the involucre : awns 
of the disk-achenes 2, longer than the body of the achene, much exceed- 
ing the involucre ; ray-achenes slightly margined, with 2 tooth-like awns 
and one slender and bristle-like. — Contrib. U. S. Nat. Herb. i. 103 
(1891). — Western Mexico. Specimens examined, — Sonora: Alamos, 
Palmer, no. 645, coll. of 1890 (co-type, in herb. Gray). 

+- ■*- Heads numerous ; peduncles fasciculate, terminal and subterminal. 

** Involuoral bracts 2 mm. or more broad, imbricated in several series, commonly 
appressed; heads small; involucre generally less than 5 mm. broad. 

= Achenes 4 to 5 mm. long, those of the ray-flowers 3-awned, the awns on the 
outer angles short, tooth-like, on the inner long and bristle-formed ; achenes 
of the disk-flowers with 2 awns as long as the body. 

1. Some of the outer bracts of the involucre reflexed : petioles generally over 

1 cm. long. 

19. Z. gracilis, n. sp. Shrub with long very slender branches : leaves 
ovate to lanceolate, 5 to 10 cm. long, 2 to 4 cm. wide, acuminate to 
rounded at the base, very acute or acuminate at the apex, serrate except 
near the ends, strigose above, the hairs with swollen bases, the lower 
surface sparsely short-strigose ; petioles 5 to 15 mm. long : peduncles 4 
to 8 cm. long, slender, commonly in 3 or 4 of the upper axils, superposed ; 
heads 1 to 1.5 cm. high ; involucre 4 to 7 mm. broad, cylindrical, 2-3- 
seriate ; outer bracts considerably the shortest, generally reflexed, ciliate : 
ligules orange-yellow: achenes as in the preceding species. — Western 
Mexico. Specimens examined, — Colima: Colima, Palmer, no. 163, 
coll. of 1897 (type, in herb. U. S. Nat. Mus.). 

2. Outer bracts of the involucre not recurved or reflexed : petioles less than 1 cm. 

long. 

20. Z. ceanothifolia, Sch. Bip. Shrub 2. to 3 m. high ; branches 
striate, roughened by lenticels; branchlets pubescent: leaves from 
broadly ovate to narrowly oblong-lanceolate, usually ovate-lanceolate, 
acute or acuminate at the apex, acute to rounded at the base, serrulate, 
reticulate-veiny, sparsely scabrous-pubescent to densely strigose above, 
strigose to coarsely and densely pubescent beneath ; petioles 5 to 10 mm. 
long : peduncles 1 to 3 cm. long, in terminal or subterminal fascicles ; 
heads 5 to (occasionally) 10 mm. high ; involucre 3-5-seriate, 4 to 5 mm. 
broad ; outer bracts ovate, very obtuse to abruptly acuminate, much 
shorter than the inner : ligules 5 to 7, obloug, emarginate, orange-yellow ; 
disk-flowers numerous : ray-achenes 4 mm. long, about 1 mm. wide, 
linear-ovate, with narrow margins, their pappus of 2 short teeth aud one 
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awn shorter than the body ; disk-achenes slightly narrower and longer, 
their 2 awns subequal, longer than the body and at maturity much 
exceeding the involucre ; squamellae none or minute. — Sch. Bip. in 
Seemann, Bot. Voy. Herald, 305 (1852-57) ; Hemsl. Biol. Cent.-Ain. 
Bot. ii. 172. Verbesina ceanothifolia, Willd. Sp. PI. iii. 2225 (1804) ; 
DC. Prodr. v. 613 (1836). Lipochaeta umbellata, DC. 1. c. 610 (1836). 
— Mexico. Specimens examined, — Vera Ceuz : Orizaba, Botteri, nos. 
800 (in part), 477, and 487; Thomas, coll. in 1864. Morelos : Cuer- 
navaca, Berlandier, no. 1065 (co-type, in herb. Gray) ; Pringle, no. 91 63 ; 
Holway, no. 3530; Bourgeau, no. 1219. Oaxaca: Sierra de San 
Felipe, Pringle, no. 5783 ; Gonzatti S? Gonzalez, no. 993 ; Baites, coll. 
in 1846. Jalisco : near Guadalajara, Pringle, nos. 2167 and 2301 ; 
near Colotlan, Hose, no. 2814. Tepic : Palmer, presumably coll. 
of 1892. 

Var. conferta, Gray in herb. Leaves lanceolate to elliptical, 1 to 
2.5 cm. wide, attenuate to subtruncate at the apex, finely appressed- 
pubescent on both sides, subsessile : peduncles few to numerous, generally 
very short ; involucre about 3-seriate ; bracts acute : ligules apparently 
lemon-yellow. — Lipochaeta umbellata, var. conferta, DC. Prodr. v. 610 
(1 836). — Mexico : Specimens examined, — Morelos : Cuernavaca, Ber- 
landier, no. 1053 (type, fragment in herb. Gray). Without exact locality, 
Gregg, no. 1070. Tepic: Acaponeta, Lamb, no. 519. 

21. Z. microcephala, Hemsl. Shrub with scabrous stems: leaves 
ovate-lanceolate, 4 to 10 cm. long, minutely serrulate, obtuse, short- 
petioled, rugose and strigillose above, strigillose, whitish, and with veins 
prominent beneath : peduncles slender, fasciculate-corymbose, about 
15 mm. long ; heads about 1 cm. high ; involucre 4 to 6 mm. wide ; 
bracts subcordate, oblong or ovate, rounded at the apex : ray-flowers 
about 4 ; ligules oblong-elliptical ; disk-flowers about 20 ; teeth of the 
corollas hirsute : achenes glabrous, with 2 or 3 wing-like margins 
upwardly adnate to the awns ; squamellae none. — Biol. Cent.-Am. 
Bot. ii. 173 (1881). — Western Mexico. Specimens examined,— 
Tepic : San Bias, Sinclair (a leaf and head from herb. Kew). 

= = Achenes about 3 mm. long, those of the ray-flowers obovoid, rounded above 
and with one long awn and two short teeth, those of the disk-flowers somewhat 
cuneate, scarcely 1 mm. wide at the summit and with two slender unequal awns 
shorter than the body. 

22. Z. imbricata, Sch. Bip. Suffruticose, canescent ; stem glabrate : 
leaves 1 cm. long, subcordate, ovate, acute, irregularly dentate, scabrous ; 
petioles about 2 cm. long : heads in the upper axils ; involucre hemi- 
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spherical, turbinate, 5-seriate ; bracts narrowly ovate, obtuse, scabrous : 
achenes ovoid, margined on the angles ; squamellae minute. — Sch. Bip. 
in Seemann, Bot. Voy. Herald, 306 (1852-57). — Mexico. No speci- 
men of this species has been seen by the writer and its place here in the 
genus is somewhat inferential. 

23. Z. fasciculata, Sch. Bip. A tall much branched shrub; 
branches roughened by lenticels : leaves oblong-lanceolate to broadly 
ovate, acute or acuminate at the apex, acute to rounded at the base, ser- 
rate or subentire, appressed-strigose above (the hairs frequently with 
swollen bases), sparsely pubescent on the veins to densely pilose beneath : 
peduncles 1 to 5 cm. loug in terminal and subterminal fascicles ; heads 

5 to 8 mm. high ; involucre narrowly campanulate to cylindrical, 3 to 

6 mm. broad; bracts about 3-seriate, ovate, obtuse to abruptly acuminate, 
the outer the shortest : rays conspicuous ; disk-corollas elongated and 
rather narrowly tubular. — Sch. Bip. in Seemann, Bot. Voy. Herald, 
306 (1852-57); Hemsl. Biol. Cent. -Am. Bot. ii. 173. Lipochaeta 
fasciculata, DC. Prodr. v. 610 (1836). — Mexico. Specimens examined, 
— Chihuahua : southwestern part, Palmer, no. 155. Tamaulipas : 
Tula, Berlandier, nos. 2134, 717 (co-type, in herb. Gray). San Luis 
Potosi : Canoas, Pringle, no. 3753 ; between San Luis Potosi and 
Tampico, Palmer, no. 1578. A variable species, which with further 
knowledge may prove divisible. Palmer's no. 1578 and Townsend & 
Barbour's no. 384 are doubtfully placed here. 

♦* ■*-► Bracts about 1 mm. broad, in 3 series, lanceolate. 

24. Z. Pittieri, Greenman, n. sp. " Stems striate, finely strigillose : 
leaves remote, elliptic-oblong, 10 to 15 cm. long, 6 to 8 cm. wide, short- 
acuminate, rounded or obtuse at the base, remotely denticulate, strongly 
3-nerved from near the base to the apex, usually with 2 pairs of less 
couspicuous marginal veins, prominently reticulate-veiny beneath, hirtel- 
lous-pubescent on both surfaces; petioles 10 to 15 mm. long: heads 
6 to 8 mm. high, borne in a terminal corymbose panicle ; involucre 
3-seriate, about 5 mm. broad ; bracts ovate-lanceolate, 3 to 4 mm. long, 
appressed-hirtellous-pubescent, the outer somewhat the smallest: ray- 
flowers 6 to 9 ; ligules small and inconspicuous ; disk-flowers about 35, 
exceeding the involucre : achenes narrowed below, glabrous, inconspicu- 
ously ciliate, those of the ray-flowers with 3 paleaceous awns longer 
than the body, those of the disk-flowers with 2 awns and several minute 
squamellae more or less united. — Central America. Specimens ex- 
amined, — Costa Rica : in woods, Tsaki, Talamanca, altitude 200 m., 
Pittier, no. 9565 (type, in herb. Gray)." 
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" In the Gray Herbarium there is another specimen from the same 
locality as the Pittier specimen here cited and with the same number, 
but said to have been collected by Tonduz. This was rightly referred 
by Dr. Klatt to Salmea Eupatoria, DC. (S. scandens, DC). Notwith- 
standing a close habital similarity the plant of Pittier exhibits, by the 
presence of fertile ray-flowers with triangular achenes as well as by the 
pappus both in the ray-, and disk-flowers, the technical characters of 
Zexmenia." 

+++*+* Bracts in few series, subequal. 

= Heads on short peduncles (10 to 25 mm. long) in close clusters; bracts of the 
involucre ovate, rather long-acuminate. 

25. Z. elegans, Sch. Bip. Leaves oblong-lanceolate to ovate, acute 
to somewhat rounded at the base, acute or acuminate at the apex, serrate, 
strigose or scabrous, beneath sparsely pubescent on the veins ; petioles 
less than 1 cm. long, pilose : peduncles several in a cluster, terminating 
the branches, 10 to 25 mm. long, usually pilose; involucre subglobose or 
campanulate, 7 to 10 mm. wide, 2-3-seriate ; outer bracts ovate, caudate- 
acuminate, pubescent: ligules about 7 mm. long, somewhat exceeding 
the disk ; disk-corollas slightly surpassing the involucre : achenes 4 to 
5 mm. long, those of the ray-flowers usually with 1 long awn and 2 short 
teeth, those of the disk-flowers rounded at the summit, cuneate toward 
the base, with 2 unequal awns shorter than the body. — Sch. Bip. ace. 
to Benth. & Hook. f. Gen. ii. 373 (1873), without description — 
Southern Mexico. Specimens examined, — Vera Cruz : Mirador, 
Liebmann, no. 378 (type, in herb. Gray) ; Sartorius (without data) ; 
Orizaba, Pringle, no. 5911, Gray, May, 1885, Thomas, Coll. of 1864, 
Botteri, no. 800 (in part). This species, although long recognized, seems 
never to have been described. 

26. Z. costaricensis, Benth. Branching shrub or lignescent herb : 
leaves 5 to 16 cm. long, 4 to 11 cm. wide, generally broadly ovate, with 
acuminate or rounded base, and very acuminate apex, subentire to 
serrate, above scabrous to densely strigose, beneath strigillose to densely 
pubescent ; petioles 1 to 3 cm. long, puberulent to villous : peduncles 
fasciculate in terminal or subterminal clusters, 1 to 5 cm. long, puberulent 
to villous ; heads 6 to 12 mm. high ; involucre campanulate to subcylin- 
drical, 5 to 10 mm. broad, about 2-seriate, outer bracts villous, from 
oblong to obovate or slightly panduriform, acute or occasionally rounded ; 
ligules oblong, about 1 cm. in length : disk-corollas with short tubes : 
achenes about 4 mm. long, those of the disk-flowers somewhat margined 
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on the inner angle, the awns about as long as the body ; ray-achenes 
narrowly margined and with the 2 outer awns usually tooth-like, the 
inner one commonly long and slender. — Benth. in Oersted, Vidensk- 
Meddel. 1852, p. 95. Z. nicaraguensis, C. Muell. in Walp. Ann. v. 
226 (1858). — Central America. Specimens examined, — Guatemala : 
Santa Rosa, J. D. Smith's sets nos. 3786, 4196; Alta Verapaz, J. D. 
Smith's sets, nos. 1412, 7446; Heyde, no. 424; near Neuton, Nelson, no. 
3545. Honduras : San Pedro Sula, Thieme, no. 5320. Costa Rica : 
Llanuros de Santa Clara, J. D. Smith's sets, nos. 6617, 6618 ; also 
the following numbers of Pittier and assistants (Tonduz and Biolley) 
1556, 3134, 4138, 4359, 4522, 4912, 4921, 5823, 7111, 7165, 7428, 
8991, 12,911, 13,617. ? Vera Cruz (Mexico): Cordoba, Kerber, no. 
59 (not characteristic). 

§ 2. AUCHENOCARPA. Leaves opposite or the uppermost alter- 
nate : mature achenes winged (except in Z. aurantiaca, Z. lantanifolia, 
and Z. strigosa), more or less constricted into a short neck bearing the 
pappus, or the summit of the body rounded and bearing the awns 
directly without any intervening neck ; the awns 1 to 3, long and slender 
(or reduced to short teeth), not continuous with the margins of the wings. 

* Leaves small, the cauline 2 to 3 or rarely 4 cm. long : outer involucral scales 
sc[uarrose, loose and enlarged, or the heads subtended by 2 or 3 leaf-like bracts. 

-i- Achenes not winged. 

27. Z. lantanifolia, Sch. Bip. Stem woody, branched, striate, 
scabrous-hirtellous or subcanescent-pubescent above : leaves ovate, acute 
at the apex, acuminate to subcordate at the base, 2 to 4 cm. long, irregu- 
larly serrate or serrate-dentate, above papillose-strigose, beneath strigose- 
hirsute, the veins prominent on the under surface ; petioles 5 to 10 mm. 
long: peduncles solitary, 3 to 10 cm. long; heads 10 to 15 mm. high; 
involucre 10 to 12 mm. broad, 3-5-seriate, subtended by 4 leaves, 2 of 
these being scarcely larger than the ovate acute or abruptly acuminate 
proper involucral scales : ligules very showy, considerably exceeding the 
disk-flowers : achenes pubescent, those of the ray-flowers 2 to 3 mm. long, 
1 mm. wide, abruptly rounded or subtruncate at the summit, with usually 
1 very fragile awn and several minute squamellae ; achenes of the disk- 
flowers ovate, 3 to 4 mm. long, 1 to 2 mm. wide, with 2 unequal awns 
(one of these about as long as the body) and usually a few minute 
squamellae. — Sch. Bip. in Seemann, Bot. Voy. Herald, 306 (1852-57) ; 
Hemsl. Biol. Cent.-Am. Bot. ii. 173. Lipochaeta lantanifolia, Sch. Bip. 
Linnaea, xix. 729 (1847). — Central Mexico. Specimens examined, — 
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San Luis Potosi: San Jose Pass, Pringle, no. 3062. This plant 
seems to have no very close affinities with the other known species, but 
in respect to the achenes it most nearly resembles Z. Pringlei. 

*- *- Achenes winged. 
+* Squamellae minute or wanting. 

28. Z. Pringlei, Greenman. Tall, slender-branched, suffrnticose or 
fruticose, arachnoid-pubescent except on the upper surface of the leaves : 
leaves opposite or the uppermost alternate, ovate, generally less than 3 cm. 
long, subcordate at the base, obtuse or acute at the apex, above rugose 
and appressed-tuberculate-hispid, beneath densely tomentose ; petioles 4 
to 7 mm. long, narrowly margined : peduncles solitary, long, slender ; 
heads 10 to 15 mm. high ; involucre 1 to 1.5 cm. broad, about 3-seriate and 
subtended by several leaf-like bracts ; the inner scales oblong to oblong- 
lanceolate : ligules oblong, about 12 mm. in length, usually half as broad : 
achenes much as in the preceding species but slightly larger and those of 
the ray-flowers verrucose, those of the disk-flowers winged. — Proc. Am. 
Acad, xxxiii. 489 (1898). — Southern Mexico. Specimens examined, — 
Puebla : near Tehuacan, alt. 2166 m., Pringle, no. 6768 (type, in herb. 

Gray). 

** *+ Squamellae evident. 

29. Z. gnaphalioides, Gray. Slender-branched floccose-lanate 
shrub: leaves deltoid-ovate to cordate-lanceolate, acute at the apex, entire, 
revolute-margined, above shortly sericeous-hispidulous, beneath tomen- 
tose ; petioles very short : peduncles long, slender, solitary, tomentose or 
floccose-lanate ; heads and involucre much as in the preceding but the sub- 
tending foliaceous bracts much smaller: achenes short-necked, sparsely 
pubescent, rugose; those of the ray-flowers 3 mm. long, narrow, with 1 
to 3 fragile awns; those of the disk-flowers with 2 unequal awns and 
narrow wings; squamellae well developed. — Proc. Am. Acad. xv. 36 
(1879). — Central Mexico. Specimens examined, — San Luis Potosi : 
between the city and Tampico, Palmer, no. 1106, coll. of 1878-79 (type 
in herb. Gray). 

30. Z. brevifolia, Gray. Fruticose or suffruticose, much-branched, 
about 1 m. high : leaves ovate or oval, less than 2 cm. long, 1 cm. or less in 
width, entire, obtuse at the apex, attenuate to subcordate at the base, 
above strigose, beneath papillose-scabrous, the uppermost alternate : pedun- 
cles long, slender, terminal, solitary, densely strigose ; heads 10 to 15 mm. 
high ; involucre lax, about 3-seriate, 1 cm. broad ; the outer bracts ovate, 
foliaceous at the apex: ray-flowers 5 to 8; ligules small; disk-corollas 



160 PROCEEDINGS OF THE AMERICAN ACADEMY. 

somewhat exceeding the involucre: achenes 4 to 6 mm. long, slightly 
rugose, those of the disk-flowers narrowly, of the ray-flowers broadly 
winged ; squamellae well developed, usually united at the base to form 
a short cup on the summit of the achene, the neck evident at least in the 
achenes of the disk-flowers ; awns shorter than the body, rather rigid. — 
PI. Wright, i. 112 (1852); Hemsl. Biol. Cent.-Am. Bot. ii. 172.— 
Southwestern United States and northern Mexico. Specimens examined, 

— Texas: hills near Eagle Pass, alt. 250 m., Pringle, no. 9039; Palmer 
no. 625 (coll. of 1880) ; in the valley of the Rio Grande below Donana, 
Mexican Boundary Survey, no. 591 ; limestone rocks 112 km. below El 
Paso, Parry (coll. of 1852) ; Wright, no. 353 ; Chisos Mountains, Havard, 
no. 10. Chihuahua : near the city, Pringle, nos. 41, 349, 998. Nuevo 
Leon: Soledad, Palmer, no. 625 (coll. of 1880). Coahuila: Sakillo, 
Palmer, no. 803; Mesillas, Gregg, no. 534 (type, in herb. Gray). San 
Luis Potosi: near the city, alt. 2000 to 2500 m., Parry & Palmer, 
no. 451. 

* * Leaves larger, the cauline, 5 cm. or more in length (sometimes shorter in Z. 
hispida). 

t- Achenes angular, only slightly constricted at the summit (except in Z. virgulta) ; 
awns generally about as long as the body (but short and tooth-like in Z. goya- 
zensis). 

** Awns short and tooth-like ; ray-achenes scarcely 3 mm. in length. 

31. Z. gotazensis, Benth. & Hook. f. Stem woody, terete, scabrous : 
leaves 10 to 15 cm. long, 5 to 7 cm. broad, ovate or ovate-lanceolate, acute, 
subcordate or cuneate-attenuate at the base, serrate-dentate, above some- 
what scabrous, beneath sparsely tomentose ; petioles about 3 cm. long : 
peduncles terminal, usually 2.5 cm. long; heads 1.5 cm. high; involucre 
about 1 cm. broad, 2-«eriate ; outer bracts obtuse, foliaceous, scabrous, 
commonly equalling the disk-flowers: ray-flowers about 10; ligules ob- 
long : achenes with short tooth-like awns and a short crown of paleaceous 
squamellae; achenes of the ray-flowers wingless, obpyramidal, 3-angled, 
about 3 mm. long ; those of the disk-flowers more or less winged, 4 to 
5 mm. long, flattened. — Gen. ii. 373 (1873). Lipochaeta goyazensis, 
Gardn. in Hook. Lond. j our . Bot. vii. 406 (1848) ; Walp. Ann. ii. 867. 

— South America. Specimens examined, — Brazil : near San Domingos, 
Province of Goyaz, Gardner, no. 4235 (co-type, in herb. Gray). This 
is the most southern species of Zexmenia and its achenial characters are 
very unlike all others. 



JONES. — A REVISION OP THE GENUS ZEXMENIA. 161 

**++ Awns long, bristle-like ; body of the achene usually exceeding 3 mm. in length. 
= Achenes wingless. 
a. Squaraellae distinct. 

32. Z. aurantiaca, Klatt. Stern woody, branching, scabrous : leaves 
ovate, serrulate, acuminate at both ends, above scabrous or strigose, be- 
neath somewhat pilose ; petioles margined, clasping, about 2 cm. long : 
peduncles 4 to 12 cm. long, terminal, commonly solitary or in a cyme of 
3 ; heads 10 to 15 mm. high ; involucre cylindrical, about 1 cm. broad, 
2-seriate ; outer bracts herbaceous, generally reflexed at the apex, ovate- 
lanceolate, densely pubescent : ray-flowers about 15 ; ligules broadly ovate, 
tridentate : pales trifid, purple or violet at the apex : achenes 4 to 5 mm. 
long, slender, very slightly constricted, with very fragile plumose awns, 
generally only one as long as the body, and several unequal bristle-like 
squamellae ; achenes of the ray-flowers 4- , of the disk-flowers, 3-angled. 
— Bull. Soc. Bot. Belg. xxxv. 296 (1896). — Central America. Speci- 
mens examined, — Costa Rica: thickets on the banks of Virilla River, 
Tonduz, no. 9836 (type, in herb. Gray). This species may not belong 
to Zexmenia. The shape of the achene is exceptional and the pappus 
somewhat resembles that of a Perymenium. 

b. Squamellae united ; awns rather rigid, subequal. 

33. Z. strigosa, Sch. Bip. SufFVnticose : leaves short-petioled, ovate- 
lanceolate, very acute, serrulate, above sparsely strigose, beneath ap- 
pressed villous: peduncles terminal, monocephalous ; involucre 2-seriate; 
bracts lanceolate, the outer foliaceous, strigose : achenes 5 to 7 mm. long, 
slender, very slightly constricted above, wingless, 2-3-awned ; squamellae 
united between the awns but free from them, about 1 mm. long. — 
Sch. Bip. in Seemann, Bot. Voy. Herald, 306 (1852-57). Lipochaeta 
strigosa, DC. Prodr. v. 610 (1836). — Southern Mexico. Specimens 
examined, — Oaxaca : Andrieux, no. 313, fragments lent from the De 
Candollean Herbarium. 

= = Achenes of the ray-flowers winged ; those of the disk-flowers wingless. 

34. Z. guatemalensts, J. D. Smith. Fruticose, somewhat scabrous, 
covered with a whitish pilosity: leaves ovate-lanceolate, muriculate- 
scabrous above, pilose beneath, mucronulately serrulate, acute or acumi- 
nate at the apex, obtuse or rounded at the base ; petioles margined, less 
than 1 cm. long : peduncles canescent-hirsute, slender, 0.5 to several cm. 
long, subumbellate ; heads about 1 cm. high ; involucre 2-seriate, cam- 
panulate ; outer bracts slightly the longest, densely pubescent : ray-flowers 
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8; ligules 2-toothed, 10 to 15 mm. long; disk-flowers somewhat exceed- 
ing the involucre, about equalling the produced tips of the pales ; limb of 
the corollas exceeding the tube, the lobes coarsely tomentose : ray-achenes 
obovoid, 3 mm. long, broadly winged ; wings confluent with the awns and 
squamellae ; disk-achenes oblong-turbinate, subtriquetrous, costate, with 
very caducous awns. — Bot. Gaz. xiii. 188 (1888). — Central America. 
Specimens examined, — Guatemala : Alta Verapaz, Coban, alt. 1400 m.^ 
von Tuecrkheim, no. 853 of J. D. Smith's distrib. 

= = = Achenes of both the ray- and disk-flowers winged, or occasionally wings 
wanting in the ray-flowers. 

a. Achenes long, narrow, not strongly constricted; wings very narrow. South 
American species. 

1. Outer involucral bracts long, f oliaceous : ligules wanting. 

35. Z. foliosa, Rusby in herb. Nearly herbaceous, leafy-stemmed : 
leaves commonly 1 to 2 dm. long, about half as broad, ovate, acuminate 
at the apex, subcordate or somewhat attenuate at the base, serrate, above 
strigose, beneath scabrous-puberulent ; petioles margined, 1 to 4 cm. long : 
peduncles 1 to 3 cm. long, slender, pubescent, usually terminal and soli- 
tary or in cymes of 3 ; heads 1 to 2 cm. high, subtended by many long 
spreading foliaceous bracts ; involucral bracts caudate-attenuate, ciliate or 
somewhat hirsute : rays none ; disk-corollas exceeding the pales, the black 
anthers exserted : achenes narrowly winged, constricted, with short distinct 
squamellae ; the marginal achenes 3-angled, 3-awned ; those of the interior 
of the head compressed, 2-awned. — South America. Specimens exam- 
ined, — Bolivia: Guanai-Tapuani, Bang, no. 1340 (type). Dr. Rusby 
(Mem. Torr. Bot. Club, vi. pt. 1, p. 63) mentions this plant (without 
specific name or characterization) and expresses a doubt whether it should 
be included in Zexmenia on account of the foliaceous bracts of the in- 
volucre and the absence of rays. However, it is closely related in achenial 
characters to Z. wedelioides, and in general habit to several other species 
of the genus. 

2. Outer bracts not long and foliaceous : ligules present. 

36. Z. wedelioides, Klatt. Stem woody, velvety- villous : leaves 
elliptical or ovate, 5 to 8 cm. long, about 4 cm. wide, remotely serrulate, 
above scabrous, beneath villous, acute or acuminate at the apex, obtuse 
or rounded at the base: peduncles subumbellately clustered, short, 1 to 2 
cm. long; heads generally less than 1 cm. high; involucre subglobose; 
bracts oblong, acute, scabrous : achenes at maturity black, those of the 
ray-flowers 3-, of the disk-flowers, 2-awned ; awns fragile, unequal, about 
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as long as the body ; squamellae numerous, short, distinct or somewhat 
connate. — Abh. Naturf. Gesellsch. Halle, xv. 328 (1881). — South 
America. Specimens examined, — Peru : Matthews, no. 1383 (fragments 
of the type, in herb. Gray). 

b. Aehenes rather short and broadly winged, or strongly constricted at the summit. 
Mexican species. 

1. Involucral scales subequal. 

37. Z. scandens, Hemsl. Shrub, climbing or reclining ; branches 
rusty-pubescent : leaves thick or leathery but varying to thinner and 
submembranaceous, from ovate to oblong-lanceolate, subcordate to some- 
what attenuate at the base, acuminate to obtuse at the apex, serrate or 
subentire, above scabrous or strigose, beneath villous-hirsute, 7 to 13 cm. 
long : peduncles 1 to 4 cm. long, corymbosely arranged, slender ; heads 
rarely over 1 cm. high ; involucre 3-4-seriate, about 1 cm. broad, sub- 
cylindrical or campanulate ; bracts from appressed and closely imbricated 
to rather loosely spreading : disk-flowers exceeding the involucre : aehenes 
of the ray-flowers from strongly 3-winged to narrowly 2-winged (the 
third angle wingless) ; wings generally prolonged beyond the neck but 
not confluent with the awns ; awns about as long as the body, enlarged 
below, subequal, pubescent ; squamellae distinct or somewhat connate ; 
aehenes of the disk-flowers 2-winged, 2-awned. — Biol. Cent.-Am. Bot. 
ii. 174 (1881). Z. trachylepis, Hemsl. 1. c. 175 (1881). Z. dulcis, 
Coulter, Bot. Gaz. xvi. 99 (1891). — Southern Mexico and Central 
America. Specimens examined, — Vera Cruz : Valley of Cordova, 
Bourgeau, no. 1930 (type); Cordova, Gray, coll. of 1885 ; Fortin, near 
Orizaba, Kerber, no. 285 ; Coatzacoalcos, G. L. Smith, no. 976. Chiapas : 
Tuxtla, C. § E. Seler, no. 1897. Yucatan and Tabasco: Johnson, 
no. 24. Guatemala: Rio Dulce, J. D. Smith, no. 1607; eastern por- 
tion of Vera Paz and Chiquimula, Watson, no. 16. This species is 
highly variable and perhaps composite, but constant characters for its 
division have not been found. 

2. Outer involucral scales longest, spreading and foliaceous. 

38. Z. virgulta, Klatt. Shrub with fuscous-hirsute branches : leaves 
ovate-lanceolate, 5 to 15 cm. long, acuminate at the apex, acute to 
rounded at the base, subentire to serrate, somewhat reticulate-veiny, 
above strigose, beneath villous ; petioles 1 to 2 cm. long : peduncles 1 to 
5 cm. long, cormybosely arranged, slender, pubescent ; heads about 1 cm. 
high ; involucre campanulate, 1 to 2 cm. wide (including the spreading 
bracts) ; outer bracts long, linear-lanceolate, foliaceous, spreading or re- 
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flexed : ray-flowers about 12 ; ligules small, narrow ; disk-flowers much 
exceeding the involucre : achenes winged, pubescent, constricted at the 
summit ; awns about as long as the body ; squamellae small, numerous. 

— Bull. Soc. Bot. Belg. xxxi. 203 (1892). — Z. dulcis, Coulter in J. D. 
Smith, Enum. PI. Guat. iv. 86 (1895), not Bot. Gaz. xvi. 99 (1891). 

— Central America. Specimens examined, — Costa Rica : near San 
Mateo, Pittier, no. 7027 ; San Jose, Tonduz, no. 12,967 ; Aragon, Rio 
Turrialba, Pittier, no. 13,241 (no. 7504 of J. D. Smith's distrib.) ; San 
Miguel, Biolley, no. 7423 ; Rio Zhorquin, Tonduz, no. 8532 ; Talamanca, 
Pittier, no. 8676; Boca de Zhorquin, in thickets, Tonduz, no. 8699; 
Atirro, Carthago, J. D. Smith, no. 4872 ; Rio Turrialba, Carthago, J. D. 
Smith, no. 6610. Guatemala: Rio Samala, Retalhuleu, J. D. Smith, 
no. 2854. 

h- -i- Body of the achenes rounded (as in Weddia) not strongly angled, but winged, 
strongly constricted near the summit ; awns usually short. 

■h- Shrubs or perennial herbs. 

39. Z. hispida, Gray. Branching shrub, about 1 m. high, strigose- 
hispid: leaves rhomboid-lanceolate or ovate-lanceolate, acute at the base, 
sessile or nearly so, sparingly dentate or subhastately lobed, generally 
strigose on both sides : peduncles terminal, solitary or occasionally in a 
cyme of 3, very long ; heads about 1 cm. high ; involucre 2-seriate, 
cylindraceous-campanulate, generally less than 1 cm. wide ; outer bracts 
lanceolate, subfoliaceous : ligules broad, conspicuous : achenes variable 
as to wing and size ; those of the ray-flowers commonly 3-angled, with 
2 or occasionally 3 wings ; achenes of the disk-flowers broadly 2-winged 
or with the wings reduced to 2 upwardly directed auricles ; pappus sepa- 
rated from the body of the achene by a strong constriction or neck bearing 
a somewhat expanded row of very short squamellae and 2 or 3 short awns. 

— Proc. Am. Acad. xix. 10 (1883). Z. texana, Gray, PI. Wright, ii. 
112 (1852). Stemmodontia scaberrima, Cass. Diet. Sci. Nat. xlvi. 407. 
? Wedelia hispida, HBK. Nov. Gen. et Spec. iv. 215 (1820). Wirtgenia 
texana, Sch. Bip. in Seeraann, Bot. Voy. Herald, 304 (1852-57). 

Viguiera longipes, Coulter, Contrib. U. S. Nat. Herb. i. 41 (1890). — 
Southwestern United States to Central Mexico. Specimens examined, 

— Texas : Austin, Hall, no. 341 ; Crocket County, Reverchon, no. 1542 ; 
southwestern part of the state, Wright, no. 354, Palmer, no. 630; Rio 
de Medina, Berlandier, no. 2460 ; Arroyo de Colorado, Berlandier, no. 
2553 ; Nueces County, Heller, no. 1479 ; New Braunfels, Lindheimer, 
no. 436, Mex. Bound. Surv, no. 590 ; Kerr County, Bray, no. 199 ; 
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Burnet County, Hill, no. 22 ; Tom Green County, Tweedy, no. 324 ; 
Corpus Christi County, Nealley, no. 95 (type of Viguiera longipes, 
Coulter) ; Gillespie County, Jermy, no. 646 ; Upper Guadaloupe River, 
Lindheimer, no. 345. Tamaulipas : near Victoria, Berlandier, Nov. 
1830; Matamoras, Berlandier, no. 3010. Nuevo Leon: Monterey, 
Palmer, no. 631, Pringle, nos. 2264, 11,907. Coahdila : Saltillo, 
Parry, no. 24, Palmer, no. 328. San Luis Potosi : Parry <§• Palmer, 
no. 449. Hidalgo: Tula, Pringle, no. 6568. State of Mexico: 
Santa Fe, Bourgeau, no. 594; Tacubaya, Schmilz, no. 1029, Schaffner, 
no. 45. Vera Cruz ( ?) : near Tantoyuca, Ervendberg, no. 89. 

Var. kamosissima, Greenmau. Steins 2 to 3 m. high, much-branched : 
peduncles rather slender, 1.5 to 6 cm. long. — Field Col. Mus. Bot. ser. 
iii. 127 (1904) — Southern Mexico. Specimens examined, — Oaxaca : 
Tomellin Cafion, Pringle, no. 6283. Yucatan: Gaumer, no. 826. 
" This variety in habit, more particularly on account of the much 
branched character of the stem and the numerous heads, seems, at first 
sight, specifically distinct from the typical Z. kispida, but a considerable 
series of specimens indicates that it is only an extreme variation. Forms 
connecting the species and the variety are shown by Pringle's no. 2264 
and Palmer's no. 631 from Soledad." J. M. G. 

40. Z. longipes, Benth. Frutico3e or suffruticose, much-branched, 
erect : leaves broadly ovate, 2 to 15 cm. long, 1 to 7 cm. wide, acuminate, 
serrate, at base somewhat attentuate, not lobed, above strigose, below 
hirsute-villous ; petioles 0.2 to 2 cm. long: peduncles 1 to 6 cm. long, 
corymbosely arranged, densely hirsute ; heads about 1 cm. high ; invol- 
ucre 2-3-seriate, cylindrical or somewhat campanulate, about 1 cm. 
broad ; bracts lanceolate, hirsute : ligules conspicuous : acheues brownish, 
strongly 2-winged : wings projecting upwards in ear-like lobes, not con- 
fluent with the awns but attached to the neck of the achene ; ray-achenes 
glabrous or nearly so and usually with 3 short awns and whitish wings 
not markedly streaked ; disk-achenes hirsute, 2-awned and with wings 
streaked with brown. — Benth. in Oerst. Vidensk. Meddel. 1852, p. 95. 
Aspilia costaricensis, Klatt, Bull. Soc. Bot. Belg. xxxiv. 286 (1896), 
not xxxi. 201 (1892). — Central America. Specimens examined, — 
Costa Rica : Guanacaste, Pittier, no. 2801 bis ; near San Mateo, 
Biolley, no. 7016 ; near San Jos£, Pittier, no. 3135 ; Rio Teliri, Pittier, 
no. 7194; between Mano and Tigre, Pittier, no. 4683 ; Nicoya, Tonduz, 
no. 13,616. 

41. Z. phtllostegia, Klatt. Branches slender: leaves linear-lan- 
ceolate, 4 to 8 cm. long, 10 to 15 mm. wide, attenuate into a very short 
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petiole, acuminate, entire, above scabrous, beneath tomentose-canescent : 
peduncles solitary, terminal ; involucre several-seriate ; bracts ovate, ob- 
tuse ; ray-flowers about 20 ; ligules exceeding the disk, dentate at the 
apex. — Leopoldina, xxv. 105 (1889). — Central America. Specimens 
examined, — Guatemala : BernouiUi, no. 1077 (tracing, in herb. Gray). 

** +* Annuals. 

42. Z. rudis, Baker. A much-branched herb, 6 to 12 dm. high ; 
branches densely hispid : leaves broadly ovate to ovate-lanceolate, acu- 
minate usually at both ends, irregularly serrate-dentate, short- petioled, 
strongly hispid-pubescent on both surfaces: peduncles 0.5 to several cm. 
long, borne in a lax corymb ; involucre campanulate, 5 to 8 mm. broad, 
about 2-seriate ; bracts lanceolate, with foliaceous tips, acute : ray-flowers 
about 10 ; ligules oblanceolate, 1 cm. long : achenes 2 to 3 mm. long, 
laterally compressed, pubescent ; awns 2 to 3, short : squamellae united 
into a short cup, confluent with the awns. — Bak. in Mart. Fl. Bras. vi. 
pt. 3, 188 (1884). Wedelia rudis, Benth. in herb, ex Bak. 1. c. — South 
America. Specimens examined, — Brazil : Falls of the Madeira, Busby, 
2142. 

Doubtful and Excluded Species. 

Zexmenia (?) in sched. pi. Rusby, no. 2138. Calea, Britton, Bull. 
Torr. Bot. Club, xix. 151 (1892). This plant, if one may judge by the 
specimen received under the number at the Gray Herbarium, is certainly 
neither a Zexmenia nor a Calea. It has sterile ray-flowers and the pap- 
pus of a Viguiera. 

Zexmenia in sched. pi. Bang, no. 546, is Oyedaea Pearcei, Rusby, Mem. 
Torr. Bot. Club, iii. pt. 3, p. 59 (1893). 

Z. caracasana, Benth. & Hook. f. Gen. ii. 371 (1873), is better treated 
as Wedelia caracasana, DC. 

Z. caracasana, Klatt, Bull. Soc. Bot. Belg. xxxi. 202 (1892), is a 
mixture. Pittier's no. 3737 is apparently a Wedelia, while his no. 7019 
is Bahimora scolospermum, Steetz. 

Z. dulcis, Coulter, Bot. Gaz. xvi. 99 (1891), is not clearly distinguish- 
able from Z. scandens, Hemsl. , but Mr. J. D. Smith's nos. 2854 and 
6610, referred to Z. dulcis by Coulter in J. D. Smith, Enum. PI. Guat. 
iv. 86 (1895), seems better placed in Z. virgulta, Klatt. 

Z. fasciculata, Coulter in J. D. Smith, Enum. PI. Guat. iv. 86 
(1895), as to no. 4244, is Perymenium grande, Hemsl., var. strigillosum, 
Robinson & Greenman. 
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Z. helianthoides, Benth. & Hook. f. Gen. ii. 371 (1873), is better re- 
stored to Wedelia helianthoides, HBK. 

Z. Lindenii, Sch. Bip. in Seemann, Bot. Voy. Herald, 306 (1852-57). 
Lasianthaea Lindenii, Sch. Bip. 1. c. " Foliis alternis ab omnibus differt, 
3£ poll, longis,. f-1 poll, latis, elliptico-lanceolatis, utrinque attenuatis, 
petiolatis, serratis, penninerviis, supra asperis, infra tomentosis, corymbo 
polycephalo (floribus flavis : Linden)." This inadequately characterized 
plant has not been identified among the specimens examined. 

Z. longipes, Klatt, Bull. Soc. Bot. Belg. xxxi. 202 (1892) and xxxv. 
287 (1896), as to Pittier's nos. 4365, 6961, and 6991, is referred with 
some doubt to Wedelia JUipes, Hemsl. 

Z. ovata, Benth. & Hook. f. Gen. ii. 373 (1873). Tithonia ovata, 
Hook. Bot. Mag. t. 3901 (1842). This plant is exactly Z. helianthoides, 
Gray. 

Z. reticulata, Benth. & Hook. f. Gen. ii. 373 (1873), is better restored ' 
to Wedelia. 

Z. scandens, Coulter in J. D. Smith's Enum. PL Guat. iv. 86 (1895), 
is probably Perymenium Nelsonii, Robinson & Greenman. 

Z. stenantha, Hemsl. Biol. Cent.-Am. Bot. ii. 174 (1881), is Z. crocea, 
Gray. 

Z. tagetifiora, D. Don ex Sweet, Hort. Brit. ed. 2, p. 309 (1830), is a 
name only. 

Z. tequilana, Gray, Proc. Am. Acad. xxii. 425 (1887), is Otopappus 
acuminatus, Wats. 

Z. trachylepis, Hemsl. Biol. Cent-Am. Bot. ii. 175 (1881), is not 
satisfactorily distinguishable from Z. scandens, Hemsl. 1. c. 174. 

Z. villosa, Polak. Linnaea, xli. 579 (1877), was based on a Costa 
Rican plant, described as having the involucre 2 cm. broad. It is be- 
lieved that a part of the type-material was deposited in the herbarium of 
the Royal Botanical Museum at Berlin, but Professor Urban, who has 
kindly made a search for it, writes that it is not to be found under Zex- 
menia. It is probable, therefore, that it has been found to belong else- 
where and has been removed to some other genus. 



